Comparison of the effects of antimitotic drugs on alpha-tubulin mRNA, microtubules and nicotinic receptor-mediated catecholamine secretion in adrenal chromaffin cells in culture.
1. Four hour treatments of adrenal chromaffin cells with colchicine (10, 100 microM and 1 mM), tubulozole (10 microM) or podophyllotoxin (100 microM) decreases alpha-tubulin mRNA content. Vinblastine (10 microM) and taxol (10 microM), however, do not decrease alpha-tubulin mRNA content. 2. Immunocytochemical techniques demonstrate that 4 hr treatments with all of the antimitotic drugs (colchicine, podophyllotoxin, taxol, tubulozole and vinblastine) produce abnormal microtubule arrays. 3. The effects of 4 hr treatments with the antimitotic drugs on adrenal catecholamine secretion are all qualitatively the same; each drug selectively inhibits adrenal nicotinic acetylcholine receptor-stimulated catecholamine release, while having no inhibitory actions on release stimulated through noncholinergic mechanisms. 4. These studies demonstrate that autoregulation of tubulin synthesis occurs in cultured adrenal chromaffin cells. 5. All of the antimitotic drugs selectively inhibit nicotinic receptor-mediated adrenal catecholamine release under treatment conditions that affect adrenal microtubules. These results support the possibility that the actions of the antimitotic drugs on adrenal nicotinic receptors may involve microtubules.